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Figure la 



Atgcagaaggaagtggagcagaactctggacccctcagtgttccagagggagccatt 
gcctctctcaactgcacttacagtgaccgaggttcccagtccttcttctggtacaga 
caatattctgggaaaagccctgagttgataatgtccatatactccaatggtgacaaa 
gaagatggaaggtttacagcacagctcaataaagccagccagtatgtttctctgctc 
atcagagactcccagcccagtgattcagccacctacctctgtgccgttacaactgac 
agctgggggaaattgcagtttggagcagggacccaggttgtggtcaccccagatatc 
cagaaccctgaccctgccgtgtaccagctgagagactctaaatccagtgacaagtct 
gtctgcctattcaccgattttgattctcaaacaaatgtgtcacaaagtaaggattct 
gatgtgtatatcacagacaaa^^gtgctagacatgaggtctatggacttcaagagc 
aacagtgctgtggcctggagcaacaaatctgactttgcatgtgcaaacgccttcaac 
aacagcattattccagaagacaccttcttccccagcccagaaagttcctaa 

(SEQ ID 147) 



Figure lb 



atgaacgctggtgtcactcagaccccaaaattccaggtcctgaagacaggacagagc 
atgacactgcagtgtgcccaggatatgaaccatgaatacatgtcctggtatcgacaa 
gacccaggcatggggctgaggctgattcattactcagttggtgctggtatcactgac 
caaggagaagtccccaatggctacaatgtctccagatcaaccacagaggatttcccg 
ctcaggctgctgtcggctgctccctcccagacatctgtgtacttctgtgccagcagg 
ccgggactagcgggagggcgaccagagcagtacttcgggccgggcaccaggctcacg 
gtcacagaggacctgaaaaacgtgttcccacccgaggtcgctgtgtttgagccatca 
gaagcagagatctcccacacccaaaaggccacactggtgtgcctggccacaggcttc 
taccccgaccacgtggagctgagctggtgggtgaatgggaaggaggtgcacagtggg 
gtc lt^ acagacccgcagcccctcaaggagcagcccgccctcaatgactccagatac 
gctctgagcagccgcctgagggtctcggccaccttctggcaggacccccgcaaccac 
ttccgctgtcaagtccagttctacgggctctcggagaatgacgagtggacccaggat 
agggccaaacccgtcacccagatcgtcagcgccgaggcctggggtagagcagactaa 

(SEQ ID 148) 
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Figure 2a 



MQ 

KEVEQNSGPL SVPEGAIASL NCTYSDRGSQ SFFWYRQYSG KSPELIMSIY 
SNGDKEDGRF TAQLNKASQY VSLLIRDSQP SDSATYLCAV TTDSWGKLQF 
GAGTQVWTP DIQNPDPAVY QLRDSKSSDK SVCLFTDFDS QTNVSQSKDS 
DVYITDKCVL DMRSMDFKSN SAVAWSNKSD FACANAFNNS IIPEDTFFPS 
PESS* 
(SEQ ID 149) 



Figure 2b 



M 

NAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG MGLRLIHYSV 
GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF CASRPGLAGG 
RPEQYFGPGT RLTVTEDLKN VFPPEVAVFE PSEAEISHTQ KATLVCLATG 
FYPDHVELSW WVNGKEVHSG VCTDPQPLKE QPALNDSRYA LSSRLRVSAT 
FWQDPRNHFR CQVQFYGLSE NDEWTQDRAK PVTQIVSAEA WGRAD* 

(SEQ ID 150) 
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Figure 3 



Sfil Not I 
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Figure 4 

1 gttaactacg tcaggtggca cttttcgggg aaatgtgcgc ggaaccccta tttgtttatt 
61 tttctaaata cattcaaata tgtatccgct catgagacaa taaccctgat aaatgcttca 
121 ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgccc ttattccctt 
181 ttttgcggca ttttgccttc ctgtttttgc tcacccagaa acgctggtga aagtaaaaga 
241 tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca acagcggtaa 
301 gatccttgag agttttcgcc ccgaagaacg ttctccaatg atgagcactt ttaaagttct 
361 gctatgtggc gcggtattat cccgtgttga cgccgggcaa gagcaactcg gtcgccgcat 
421 acactattct cagaatgact tggttgagta ctcaccagtc acagaaaagc atcttacgga 
481 tggcatgaca gtaagagaat tatgcagtgc tgccataacc atgagtgata acactgcggc 
541 caacttactt ctgacaacga tcggaggacc gaaggagcta accgcttttt tgcacaacat 
601 gggggatcat gtaactcgcc ttgatcgttg ggaaccggag ctgaatgaag ccataccaaa 
661 cgacgagcgt gacaccacga tgcctgtagc aatggcaaca acgttgcgca aactattaac 
721 tggcgaacta cttactctag cttcccggca acaattaata gactggatgg aggcggataa 
781 agttgcagga ccacttctgc gctcggccct tccggctggc tggtttattg ctgataaatc 
841 tggagccggt gagcgtgggt ctcgcggtat cattgcagca ctggggccag atggtaagcc 
901 ctcccgtatc gtagttatct acacgacggg gagtcaggca actatggatg aacgaaatag 
961 acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag accaagttta 
1021 ctcatatata ctttagattg atttaccccg gttgataatc agaaaagccc caaaaacagg 
1081 aagattgtat aagcaaatat ttaaattgta aacgttaata ttttgttaaa attcgcgtta 
1141 aatttttgtt aaatcagctc attttttaac caataggccg aaatcggcaa aatcccttat 
1201 aaatcaaaag aatagcccga gatagggttg agtgttgttc cagtttggaa caagagtcca 
1261 ctattaaaga acgtggactc caacgtcaaa gggcgaaaaa ccgtctatca gggcgatggc 
1321 ccactacgtg aaccatcacc caaatcaagt tttttggggt cgaggtgccg taaagcacta 
1381 aatcggaacc ctaaagggag cccccgattt agagcttgac ggggaaagcg aacgtggcga 
1441 gaaaggaagg gaagaaagcg aaaggagcgg gcgctagggc gctggcaagt gtagcggtca 
1501 cgctgcgcgt aaccaccaca cccgccgcgc ttaatgcgcc gctacagggc gcgtaaaagg 
1561 atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg tgagttttcg 
1621 ttccactgag cgtcagaccc cgtagaaaag atcaaaggat cttcttgaga tccttttttt 
1681 ctgcgcgtaa tctgctgctt gcaaacaaaa aaaccaccgc taccagcggt ggtttgtttg 
1741 ccggatcaag agctaccaac tctttttccg aaggtaactg gcttcagcag agcgcagata 
1801 ccaaatactg ttcttctagt gtagccgtag ttaggccacc acttcaagaa ctctgtagca 
1861 ccgcctacat acctcgctct gctaatcctg ttaccagtgg ctgctgccag tggcgataag 
1921 tcgtgtctta ccgggttgga ctcaagacga tagttaccgg ataaggcgca gcggtcgggc 
1981 tgaacggggg gttcgtgcac acagcccagc ttggagcgaa cgacctacac cgaactgaga 
2041 tacctacagc gtgagctatg agaaagcgcc acgcttcccg aagggagaaa ggcggacagg 
2101 tatccggtaa gcggcagggt cggaacagga gagcgcacga gggagcttcc agggggaaac 
2161 gcctggtatc tttatagtcc tgtcgggttt cgccacctct gacttgagcg tcgatttttg 
2221 tgatgctcgt caggggggcg gagcctatgg aaaaacgcca gcaacgcggc ctttttacgg 
2281 ttcctggcct tttgctggcc ttttgctcac atgtaatgtg agttagctca ctcattaggc 
2341 accccaggct ttacacttta tgcttccggc tcgtatgttg tgtggaattg tgagcggata 
2401 acaatttcac acaggaaaca gctatgacca tgattacgcc aagctacgta taataatatt 
2461 ctatttcaag gagacagtca taatgaaata cctattgcct acggcagccg ctggattgtt 
2521 attactcgcg gcccagccgg ccatggccca gaaggaagtg gagcagaact ctggacccct 
2581 cagtgttcca gagggagcca ttgcctctct caactgcact tacagtgacc gaggttccca 
2641 gtccttcttc tggtacagac aatattctgg gaaaagccct gagttgataa tgtccatata 
2701 ctccaatggt gacaaagaag atggaaggtt tacagcacag ctcaataaag ccagccagta 
2761 tgtttctctg ctcatcagag actcccagcc cagtgattca gccacctacc tctgtgccgt 
2821 tacaactgac agctggggga aattgcagtt tggagcaggg acccaggttg tggtcacccc 
2881 agatatccag aaccctgacc ctgccgtgta ccagctgaga gactctaaat ccagtgacaa 
2941 gtctgtctgc ctattcaccg attttgattc tcaaacaaat gtgtcacaaa gtaaggattc 
3001 tgatgtgtat atcacagaca aatgtgtgct agacatgagg tctatggact tcaagagcaa 
3061 cagtgctgtg gcctggagca acaaatctga ctttgcatgt gcaaacgcct tcaacaacag 
3121 cattattcca gaagacacct tcttccccag cccagaaagt tcctaataac ctaggttaat 
3181 taagaattct ttaagaagga gatatacata tgaaaaaatt attattcgca attcctttag 
3241 ttgttccttt ctattctcac agcgcgcagg ctggtgtcac tcagacccca aaattccagg 
3301 tcctgaagac aggacagagc atgacactgc agtgtgccca ggatatgaac catgaataca 
3361 tgtcctggta tcgacaagac ccaggcatgg ggctgaggct gattcattac tcagttggtg 
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3421 ctggtatcac tgaccaagga gaagtcccca 
3481 aggatttccc gctcaggctg ctgtcggctg 
3541 ccagcaggcc gggactagcg ggagggcgac 
3601 tcacggtcac agaggacctg aaaaacgtgt 
3661 cagaagcaga gatctcccac acccaaaagg 
3721 accccgacca cgtggagctg agctggtggg 
3781 gcacagaccc gcagcccctc aaggagcagc 
3841 gcagccgcct gagggtctcg gccaccttct 
3901 aagtccagtt ctacgggctc tcggagaatg 
3961 tcacccagat cgtcagcgcc gaggcctggg 
4021 atcaccatca tcactagact gttgaaagtt 
4081 ttactaacgt ctggaaagac gacaaaactt 
4141 tgtggaatgc tacaggcgtt gtagtttgta 
4201 gggttcctat tgggcttgct atccctgaaa 
4261 ctgagggtgg cggttctgag ggtggcggta 
4321 ttccgggcta tacttatatc aaccctctcg 
43 81 accccgctaa tcctaatcct tctcttgagg 
4441 agaataatag gttccgaaat aggcaggggg 
4501 aaggcactga ccccgttaaa acttattacc 
4561 atgacgctta ctggaacggt aaattcagag 
4621 atccattcgt ttgtgaatat caaggccaat 
4681 ctggcggcgg ctctggtggt ggttctggtg 
4741 gcggttctga gggtggcggc tctgagggag 
4801 attttgatta tgaaaagatg gcaaacgcta 
4861 aaaacgcgct acagtctgac gctaaaggca 
4921 ctgctatcga tggtttcatt ggtgacgttt 
4981 gtgattttgc tggctctaat tcccaaatgg 
5041 taatgaataa tttccgtcaa tatttacctt 
5101 ttgtctttag cgctggtaaa ccatatgaat 
5161 tccgtggtgt ctttgcgttt cttttatatg 
5221 ttgctaacat actgcgtaat aaggagtctt 
52 81 tgagtcgtat tacggactgg ccgtcgtttt 
5341 tacccaactt aatcgccttg cagcacatcc 
5401 ggcccgcacc gatcgccctt cccaacagtt 
5461 ttggtaataa agcccgcttc ggcgggcttt 

(SEQ ID 151) 



atggctacaa tgtctccaga tcaaccacag 
ctccctccca gacatctgtg tacttctgtg 
cagagcagta cttcgggccg ggcaccaggc 
tcccacccga ggtcgctgtg tttgagccat 
ccacactggt gtgcctggcc acaggcttct 
tgaatgggaa ggaggtgcac agtggggtct 
ccgccctcaa tgactccaga tacgctctga 
ggcaggaccc ccgcaaccac ttccgctgtc 
acgagtggac ccaggatagg gccaaacccg 
gtagagcaga cgcggccgca tctagacatc 
gtttagcaaa accccataca gaaaattcat 
tagatcgtta cgctaactat gagggttgtc 
ctggtgacga aactcagtgt tacggtacat 
atgagggtgg tggctctgag ggtggcggtt 
ctaaacctcc tgagtacggt gatacaccta 
acggcactta tccgcctggt actgagcaaa 
agtctcagcc tcttaatact ttcatgtttc 
cattaactgt ttatacgggc actgttactc 
agtacactcc tgtatcatca aaagccatgt 
actgcgcttt ccattctggc tttaatgagg 
cgtctgacct gcctcaacct cctgtcaatg 
gcggctctga gggtggtggc tctgagggtg 
gcggttccgg tggtggctct ggttccggtg 
ataagggggc tatgaccgaa aatgccgatg 
aacttgattc tgtcgctact gattacggtg 
ccggccttgc taafcggtaat ggtgctactg 
ctcaagtcgg tgacggtgat aattcacctt 
ccctccctca atcggttgaa tgtcgccctt 
tttctattga ttgtgacaaa ataaacttat 
ttgccacctt tatgtatgta ttttctacgt 
aataaggtac cctctagtca aggcctatag 
acaacgtcgt gactgggaaa accctggcgt 
ccctttcgcc agctggcgta atagcgaaga 
gcgcagcctg aatggcgaat ggcgcttcgc 
ttttt 
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Figure 5 
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Figure 6 
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Figure 7a 

Schematic diagram of the A6 scTCR-C-Kappa ribosome display construct 
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Figure 7b 
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gactacgaga aacacaaagt ctacgcctgc gaagtcaccc atcagggcct 
gagttcgccc gtcacaaaga gcttcaaccg cggagagtca taagaattct 
cag 

(SEQ ID 152) 

Figure 7C 
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(SEQ ID: 153) 
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Figure 8 



pUC19-T7 sequence 

1 ctgctttccc ggagcactat gcggataaaa atatccaatt acagtactat tattaccaaa gaatctgcag 
71 tccaccgtga aaagcccctt tacacgcgcc ttggggataa acaaataaaa agatttatgt aagtttatac 
141 ataggcgagt actctgttat tgggactatt tacgaagtta ttataacttt ttccttctca tactcataag 
211 ttgtaaaggc acagcgggaa taagggaaaa aacgccgtaa aacggaagga caaaaacgag tgggtctttg 
281 cgaccacttt cattttctac gacttctagt caacccacgt gctcacccaa tgtagcttga cctagagttg 
351 tcgccattct aggaactctc aaaagcgggg cttcttgcaa aaggttacta ctcgtgaaaa tttcaagacg 
421 atacaccgcg ccataatagg gcataactgc ggcccgttct cgttgagcca gcggcgtatg tgataagagt 
491 cttactgaac caactcatga gtggtcagtg tcttttcgta gaatgcctac cgtactgtca ttctcttaat 
561 acgtcacgac ggtattggta ctcactattg tgacgccggt tgaatgaaga ctgttgctag cctcctggct 
631 tcctcgattg gcgaaaaaac gtgttgtacc ccctagtaca ttgagcggaa ctagcaaccc ttggcctcga 
701 cttacttcgg tatggtttgc tgctcgcact gtggtgctac ggacatcgtt accgttgttg caacgcgttt 
771 gataattgac cgcttgatga atgagatcga agggccgttg ttaattatct gacctacctc cgcctatttc 
841 aacgtcctgg tgaagacgcg agccgggaag gccgaccgac caaataacga ctatttagac ctcggccact 
911 cgcacccaga gcgccatagt aacgtcgtga ccccggtcta ccattcggga gggcatagca tcaatagatg 
981 tgctgcccct cagtccgttg atacctactt gctttatctg tctagcgact ctatccacgg agtgactaat 
1051 tcgtaaccat tgacagtctg gttcaaatga gtatatatga aatctaacta aattttgaag taaaaattaa 
1121 attttcctag atccacttct aggaaaaact attagagtac tggttttagg gaattgcact caaaagcaag 
1191 gtgactcgca gtctggggca tcttttctag tttcctagaa gaactctagg aaaaaaagac gcgcattaga 
1261 cgacgaacgt ttgttttttt ggtggcgatg gtcgccacca aacaaacggc ctagttctcg atggttgaga 
1331 aaaaggcttc cattgaccga agtcgtctcg cgtctatggt ttatgacagg aagatcacat cggcatcaat 
1401 ccggtggtga agttcttgag acatcgtggc ggatgtatgg agcgagacga ttaggacaat ggtcaccgac 
1471 gacggtcacc gctattcagc acagaatggc ccaacctgag ttctgctatc aatggcctat tccgcgtcgc 
1541 cagcccgact tgccccccaa gcacgtgtgt cgggtcgaac ctcgcttgct ggatgtggct tgactctatg 
1611 gatgtcgcac tcgatactct ttcgcggtgc gaagggcttc cctctttccg cctgtccata ggccattcgc 
1681 cgtcccagcc ttgtcctctc gcgtgctccc tcgaaggtcc ccctttgcgg accatagaaa tatcaggaca 
1751 gcccaaagcg gtggagactg aactcgcagc taaaaacact acgagcagtc cccccgcctc ggataccttt 
1821 ttgcggtcgt tgcgccggaa aaatgccaag gaccggaaaa cgaccggaaa acgagtgtac aagaaaggac 
1891 gcaatagggg actaagacac ctattggcat aatggcggaa actcactcga ctatggcgag cggcgtcggc 
1961 ttgctggctc gcgtcgctca gtcactcgct ccttcgcctt ctcgcgggtt atgcgtttgg cggagagggg 
2031 cgcgcaaccg gctaagtaat tacgtcgacc gtgctgtcca aagggctgac ctttcgcccg tcactcgcgt 
2101 tgcgttaatt acactcaatc gagtgagtaa tccgtggggt ccgaaatgtg aaatacgaag gccgagcata 
2171 caacacacct taacactcgc ctattgttaa agtgtgtcct ttgtcgatac tggtactaat gcggt tcgac 
2241 gtcgattatg ctgagtgata tccttgtccg gtggtacc ct aggggcccat ggctcgagct taagtgaccg 
2311 gcagcaaaat gttgcagcac tgaccctttt gggaccgcaa tgggttgaat tagcggaacg tcgtgtaggg 
2381 ggaaagcggt cgaccgcatt atcgcttctc cgggcgtggc tagcgggaag ggttgtcaac gcgtcggact 
2451 taccgcttac cgcggactac gccataaaag aggaatgcgt agacacgcca taaagtgtgg cgtataccac 
2521 gtgagagtca tgttagacga gactacggcg tatcaattcg gtcggggctg tgggcggttg tgggcgactg 
2591 cgcgggactg cccgaacaga cgagggccgt aggcgaatgt ctgttcgaca ctggcagagg ccctcgacgt 
2661 acacagtctc caaaagtggc agtagtggct ttgcgcgct 

(SEQ ID 154) 
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Figure 9 



A6 scTCR-C-kappa cloned into pUC19-T7 

1 ccataggcca gaaggaagtg gagcagaact ctggacccct cagtgttcca 
51 gagggagcca ttgcctctct caactgcact tacagtgacc gaggttccca 
101 gtccttcttc tggtacagac aatattctgg gaaaagccct gagttgataa 
151 tgtccatata ctccaatggt gacaaagaag atggaaggtt tacagcacag 
201 ctcaataaag ccagccagta tgtttctctg ctcatcagag actcccagcc 
251 cagtgattca gccacctacc tctgtgccgt tacaactgac agctggggga 
301 aattgcagtt tggagcaggg acccaggttg tggtcaccgg tggaggcggt 
351 tcaggcggag gtggatccgg cggtggcggg tcgaacgctg gtgtcactca 
401 gaccccaaaa ttccaggtcc tgaagacagg acagagcatg acactgcagt 
451 gtgcccagga tatgaaccat gaatacatgt cctggtatcg acaagaccca 
501 ggcatggggc tgaggctgat tcattactca gttggtgctg gtatcactga 
551 ccaaggagaa gtccccaatg gctacaatgt ctccagatca accacagagg 
601 atttcccgct caggctgctg tcggctgctc cctcccagac atctgtgtac 
651 ttctgtgcca gcaggccggg actagcggga gggcgaccag agcagtactt 
701 cgggccgggc accaggctca cggtcacaga ggacctgaaa aacgtgttcc 
751 cacccgaggt cgctgtgttt gagccatcag aagcagagat ctcccacacc 
801 caaaaggcca cactggtgtg cctggccaca ggcttctacc ccgaccacgt 
851 ggagctgagc tggtgggtga atgggaagga ggtgcacagt ggggtcagca 
901 cagacccgca gcccctcaag gagcagcccg ccctcaatga ctccagatac 
951 gctctgagca gccgcctgag ggtctcggcc accttctggc aggacccccg 
1001 caaccacttc cgctgtcaag tccagttcta cgggctctcg gagaatgacg 
1051 agtggaccca ggatagggcc aaacccgtca cccagatcgt cagcgccgag 
1101 gcctggggta gagcagacgg tggaggcggt tcactcagca gcaccctgac 
1151 gctgagcaaa gcagactacg agaaacacaa agtctacgcc tgcgaagtca 
1201 cccatcaggg cctgagttcg cccgtcacaa agagcttcaa ccgcggagag 
1251 tcataagaat tc 



(SEQ ID 155) 
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Figure 10 




He A6 scTCR-C -Kappa pastern is shown in the above western blot with an anow. 
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RT-PCR 
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8 9 10 11 
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12 




13 14 15 
Lane 1 Bioline lOObp DNA marker 

Lane 2 A6scTCR-C-Kappa reaction selected againt HLA-A2 TAX beads 

Lane 3 A6scTCR-C-Kappa reaction selected againt HLA-A2 TAX beads in the 

presence of 10 microgrammes of soluble A6scTCR 

Lane 4 A6scTCR-C-Kappa reaction selected againt control beads 

Lane 5 Control no DNA reaction selected against HLA-A2-TAX beads 

Lane 6 Control no DNA reaction selected againt HLA-A2 TAX beads in the 

presence of 10 microgrammes of soluble A6scTCR 

Lane 7 Control no DNA reaction selected againt control beads 

Lanes 8-12 and lane 13 are as lanes 2-7 except no rerverse transcriptase was added just 
Roche high fidelity taq. These are the DNA contamination controls. 
Lane 13 RT-PCR positive control. 
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Figure 12a 

Clone 9 Mutated A6 TCR p chain DNA sequence 

gctggtgtcactcagaccccaaaattccaggtcctgaagacaggacagagcatgacactgcagtgtgcccaggatatgaaccat 
gaatacatgtcctggtatcgacaagacccaggcatggggctgaggctgattcattactcagttggtgctggtatcactgaccaagga 
gaagtccccaatggctaraatgtctcragatcaaccacagaggatttrc^ 
gtgtacttctgtgrcagcaggccgggactagcgggagggtga(raga 

agaggacctgaaaaacgtgttcccacccgaggtcgctgtgtttgagccatcagaagcagagatctcccacacccaaaaggcca 
cactggtgtgcctggccacaggcttctaccccgaccacgtggagctgagctggtgggtgaatgggaaggaggtgcacagtgggg 
tctgcacagaca^cagcca:tcaaggagragcx:cgccctcaatgactccagatacgctctgag<^gccgcctgagggtctcgg 
ccaccttctggcaggacccccgcaaccacttccgctgtcaagtccagttctacgggctctcggagaatgacgagtggacccagga 

tagggccaaacccgtcacccagatcgtcagcgccgaggcctggggtagagcagac 
(SEQ ID 156) 



Figure 12b 

Clone 9 Mutated A6 TCR P chain amino acid sequence 

AG\n"QTPKFQVLKTGQSMTLQCAQDMNHEYMS\A^RQDPGMGLRLIHYSVGAGITDQGEVP 
NGYNVSRSTTEDFPLRLLSAAPSQTSVYFCASRPGLAGGXPEQYFGPGTRLTVTEDLKNVF 
PPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEVHSGVCTDPQPLKEQPA 
LNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGR 

AD 

(SEQ ID 157) 



X - Denotes the position of the amino acid corresponding to the introduced 'opal' stop codon, 
this will generally result in the substitution of a tryptophan (w) residue into the TCR p chain at 
this point. 
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Figure 13 



Clone 49 Mutated A6 TCR P chain DNA sequence 

gctggtgtcactcagaccccaaaattccaggtcctgaagacaggacagagcatgacactgtagtgtgcccaggatatgaaccat 

gaatacatgtcctggtatcgacaagacccaggcatggggctgaggctgattcattactcagttggtgctggtatcactgaccaagga 

gaagtccccaatggctacaatgtctccagatcaaccacagaggatttcccgctcaggctgctgtcggctgctccctcccagacatct 

gtgtacttctgtgccagcaggccgggactagcgggagggcgaccagagcagtacttcgggccgggcaccaggctcacggtcac 

agaggacctgaaaaacgtgttcccacccgaggtcgctgtgtttgagccatcagaagcagagatctcccacacccaaaaggcca 

cactggtgtgcctggccacaggcttctaccccgaccacgtggagctgagctggtgggtgaatgggaaggaggtgcacagtgggg 

tctgcacagacccgcagcccctcaaggagcagcccgccctcaatgactccagatacgctctgagcagccgcctgagggtctcgg 

ccaccttctggcaggacccccgcaaccacttccgctgtcaagtccagttctacgggctctcggagaatgacgagtggacccagga 

tagggccaaacccgtcacccagatcgtcagcgccgaggcctggggtagagcagac 

(SEQ ID 158) 
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Figure 14a 

Clone 134 Mutated A6 TCR P chain DNA sequence 

gctggtgtcactcagaccccaaaattccaggtcctgaagacaggacagagcatgacactgcagtgtgcccaggatatgaaccat 

gaatacatgtcctggtatcgacaagacccaggcatggggctgaggctgattcattactcagttggtgctggtatcactgaccaagga 

gaagtccccaatggctacaatgtctccagatcaaccacagaggatttcccgctcaggctgctgtcggctgctccctcccagacatct 

gtgtacttctgtgcctcgaggccggggctgatgagtgcggaaccagagcagtacttcgggccgggcaccaggctcacggtcac 

agaggacctgaaaaacgtgttcccacccgaggtcgctgtgtttgagccatcagaagcagagatctcccacacccaaaaggcca 

cactggtgtgcctggccaccggtttctaccccgaccacgtggagctgagctggtgggtgaatgggaaggaggtgcacagtggggt 

ctgcacagacccgragajcctcaaggagcagcccgccctcaatgactccagatacgctctgagcagccgcctgagggtctcgg 

ccaccttctggcaggacccccgcaaccacttccgctgtcaagtccagttctacgggctctcggagaatgacgagtggacccagga 

tagggccaaacccgtcacccagatcgtcagcgccgaggcctggggtagagcagactaagcttgaattc 

(SEQ ID 159) 



Figure 14b 

Clone 134A Mutated A6 TCR p chain amino acid sequence (BIAcore) 

MNAGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVGAGITDQG 

EVPNGYNVSRSTTEDFPLRLLSAAPSQTSVYFCASRPGLMSAEPEQYFGPGTRLTVTEDLK 

NVFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEVHSGVCTDPQPLKE 

QPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEA 

WGRAD* 

(SEQ ED 160) 



Figure 14c 

Clone 134 Mutated A6 TCR P chain amino acid sequence (ELISA) 

AGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLIHYSVGAGITDQGEVP 

NGYNVSRSTTEDFPLRLLSAAPSQTSWFCASRPGLMSAQPEQYFGPGTRLTVTEDLKNVF 

PPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEVHSGVCTDPQPLKEQPA 

LNDSRYALSSRLRVSATFWQDPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSAEAWGR 

AD 

(SEQ ID 161) 
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Figure 17a 

atgcaggaggtgacacagattcctgcagctctgagtgtcccagaaggagaaaacttggttctcaactgcagtttcactgata 

gcgctatttacaacctccagtggtttaggcaggaccctgggaaag^ 

gagcaaacaagtggaagacttaatgcctcgctggataaa^ 

tgactcagccacctacctctgtgctgtgaggcccacatcaggaggaagctacatacctacatttggaagaggaaccagcct 
tattgttcatccgtatatccagaaccctgaccctgccgtgtaccagctgagagactctaaatccagtgacaagtctgtctgcct 
attcaccgattttgattctcaaacaaatgtgtcacaaa 

aggtctatggacttcaagagcaacagtgctgtggcctggagcaacaaatctgactttgcatgtgcaaacgccttcaa^ 

gcattattccagaagacaccttcttccccagcccagaaagttcctaa 
(SEQ ID 162) 

Figure 17b 

atgggtgtcactcagaccccaaaattccaggtcctgaagacaggacagagcatgacactgcagtgtgcccaggatatgaa 

ccatgaatacatgtcctggtatcgacaagacccaggcatggggctgaggctgattcattactcagttggtgctggtatcactg 

accaaggagaagtccccaatggctacaatgtctccagatcaaccacagaggatttcccgctcaggctgctgtcggctgctc 

cctcccagacatctgtgtecttctgtgccagcagttacgtcgggaacaccggggagctgttttttggagaa 

accgtactggaggacctgaaaaacgtgttcccacccgaggtcgctgtgtttgagccatcagaagcagagatctcccacacc 

caaaaggccacactggtgtgcctggccacaggcttctaccccgaccacgtggagctgagctggtgggtgaatgggaagg 

aggtgcacagtggggtctgcacagacccgcagcccctcaaggagcagcccgccctcaatgactccagatacgctctgag 

cagccgcctgagggtctcggccaccttctggcaggacccccgcaaccacttccgctgtcaagtccagttctacgggctctc 

ggagaatgacgagtggacccaggatagggccaaacccgtcacccagatcgtcagcgccgaggcctggggtagagcag 

actaa 

(SEQ ID 163) 

Figure 18a 

MQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLQWFRQ 
DPGKGLTSLLLIQSSQREQTSGRLNASLDKSSGRSTLYI 
AASQPGDSATYLCAVRPTSGGS YIPTFGRGTSLIVHPYI 
QNPDP AVYQLRDSKSSDKS VCLFTDFDSQTNVSQSKDS 
D VYITDKC VLDMRSMDFKSNS AV AWSNKSDFACANAF 
NNSIIPEDTFFPSPES S Stop 
(SEQ ID 164) 

Figure 18b 

MGVTQTPKFQVLKTGQSMTLQC AQDMNHEYMS WYRQ 
DPGMGLRLIHYS VGAGITDQGE VPNG YNVSRS TTEDFP 
LRLLSAAPSQTSVYFCASSYVGNTGELFFGEGSRLTVLE 
DLKNVFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDH 
VELS WWVNGKEVHSGVCTDPQPLKEQP ALNDSRYALS 
SRLRVS ATF WQDPRNHFRCQ VQF YGLSENDE WTQDRA 
KPVTQIVSAEAWGRAD Stop (SEQ ID 165) 
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Figure 19a 

TTCCTGGCCT TTTGCTGGCC TTTTGCTCAC ATGTAATGTG AGTTAGCTCA 
AAGGACCGGA AAACGACCGG AAAACGAGTG TACATTACAC TCAATCGAGT 
CTCATTAGGC ACCCCAGGCT TT AC ACTTT A TGCTTCCGGC TCGTATGTTG 
GAGTAATCCG TGGGGTCCGA AATGTGAAAT ACGAAGGCCG AGCATACAAC 
TGTGGAATTG TGAGCGGATA ACAATTTCAC ACAGGAAACA GCTATGACCA 
ACACCTTAAC ACTCGCCTAT TGTTAAAGTG TGTCCTTTGT CGATACTGGT 
TGATTACGCC AAGCTACGTA CTTAAGTATT CTATTTCAAG GAGACAGTCA 
ACTAATGCGG TTCGATGCAT GAATTCATAA GATAAAGTTC CTCTGTCAGT 
TAATGAAATA CCTATTGCCT ACGGCAGCCG CTGGATTGTT ATTACTCGCG 
ATTACTTTAT GGATAACGGA TGCCGTCGGC GACCTAACAA TAATGAGCGC 
GCCCAGCCGG CCATGGCCAA ACAGGAGGTG ACGCAGATTC CTGCAGCTCT 
CGGGTCGGCC GGTACCGGTT TGTCCTCCAC TGCGTCTAAG GACGTCGAGA 
GAGTGTCCCA G AAG GAG AAA ACTTGGTTCT CAACTGCAGT TTCACTGATA 
CTCACAGGGT CTTCCTCTTT TGAACCAAGA GTTG AC GTC A AAGTGACTAT 
GCGCTATTTA CAACCTCCAG TGGTTTAGGC AGGACCCTGG GAAAGGTCTC 
CGCGATAAAT GTTGGAGGTC ACCAAATCCG TCCTGGGACC CTTTCCAGAG 
ACATCTCTGT TGCTTATTCA GTCAAGTCAG AGAGAGCAAA CAAGTGGAAG 
TGTAGAGACA ACGAATAAGT CAGTTCAGTC TCTCTCGTTT GTTCACCTTC 
ACTTAATGCC TCGCTGGATA AATCATCAGG ACGTAGTACT TTATACATTG 
TGAATTACGG AGCGACCTAT TTAGTAGTCC TGCATCATGA AATATGTAAC 
CAGCTTCTCA GCCTGGTGAC TCAGCCACCT ACCTCTGTGC TGTGAGGCCC 
GTCGAAGAGT CGGACCACTG AGTCGGTGGA TGGAGACACG ACACTCCGGG 
ACATCAGGAG GAAGCTACAT ACCTACATTT GGAAGAGGAA CCAGCCTTAT 
TGTAGTCCTC CTTCGATGTA TGGATGTAAA CCTTCTCCTT GGTCGGAATA 
TGTTCATCCG TATATCCAGA ACCCGGATCC TGCCGTGTAC CAGCTGAGAG 
ACAAGTAGGC ATATAGGTCT TGGGCCTAGG ACGGCACATG GTCGACTCTC 
ACTCTAAATC CAGTGACAAG TCTGTCTGCC TATTCACCGA TTTTGATTCT 
TGAGATTTAG GTCACTGTTC AGACAGACGG ATAAGTGGCT AAAACTAAGA 
CAAACAAATG TGTCACAAAG TAAGGATTCT GATGTGTATA TCACAGACAA 
GTTTGTTTAC ACAGTGTTTC ATTCCTAAGA CTACACATAT AGTGTCTGTT 
ATGTGTGCTA GACATGAGGT CTATGGACTT CAAGAGCAAC AGTGCTGTGG 
TACACACGAT CTGTACTCCA GATACCTGAA GTTCTCGTTG TCACGACACC 
CCTGGAGCAA CAAATCTGAC TTTGCATGTG CAAACGCCTT CAACAACAGC 
GGACCTCGTT GTTTAGACTG AAACGTACAC GTTTGCGGAA GTTGTTGTCG 
ATTATTCCAG AAGACACCTT CTTCCCCAGC CCAGAAAGTT CCTAATAACC 
TAATAAGGTC TTCTGTGGAA GAAGGGGTCG GGTCTTTCAA GGATTATTGG 
TAGGTTAATT AAGAATTCTT TAAGAAGGGG ATATACATAT GAAAAAATTA 
ATCCAATTAA TTCTTAAGAA ATTCTTCCCC TATATGTATA CTTTTTTAAT 
TTATTCGCAA TTCCTTTAGT TGTTCCTTTC TATTCTCACA GCGCGCAGGC 
AATAAGCGTT AAGGAAATCA ACAAGGAAAG ATAAGAGTGT CGCGCGTCCG 
TGGTGTCACT CAGACCCCAA AATTCCAGGT CCTGAAGACA GGACAGAGCA 
AC C ACAGTG A GTCTGGGGTT TT AAGGTC C A GGACTTCTGT CCTGTCTCGT 
TGACACTGCA GTGTGCCCAG GATATGAACC ATGAATACAT GTCCTGGTAT 
ACTGTGACGT CACACGGGTC CTATACTTGG TACTTATGTA CAGGACCATA 
CGACAAGACC CAGGCATGGG GCTGAGGCTG ATTCATTACT CAGTTGGTGC 
GCTGTTCTGG GTCCGTACCC CGACTCCGAC TAAGTAATGA GTCAACCACG 
TGGTATCACT GACCAAGGAG AAGTCCCCAA TGGCTACAAT GTCTCCAGAT 
ACCATAGTGA CTGGTTCCTC TTCAGGGGTT ACCGATGTTA CAGAGGTCTA 
CAACCACAGA GGATTTCCCG CTCAGGCTGC TGTCGGCTGC TCCCTCCCAG 
GTTGGTGTCT CCTAAAGGGC GAGTCCGACG ACAGCCGACG AGGGAGGGTC 
ACATCTGTGT ACTTCTGTGC CAGCAGTTAC GTCGGGAACA CCGGGGAGCT 
TGTAGACACA TGAAGACACG GTCGTCAATG CAGCCCTTGT GGCCCCTCGA 
GTTTTTTGGA GAAGGCTCTA GGCTGACCGT ACTGGAGGAC CTGAAAAACG 
CAAAAAACCT CTTCCGAGAT CCGACTGGCA TGACCTCCTG GACTTTTTGC 
TGTTCCCACC CGAGGTCGCT GTGTTTGAGC CATCAGAAGC AGAGATCTCC 
ACAAGGGTGG GCTCCAGCGA CACAAACTCG GTAGTCTTCG TCTCTAGAGG 
CACACCCAAA AGGCCACACT GGTGTGCCTG GCCACAGGCT TCTACCCCGA 
GTGTGGGTTT TCCGGTGTGA CCACACGGAC CGGTGTCCGA AGATGGGGCT 
CCACGTGGAG CTGAGCTGGT GGGTGAATGG GAAGGAGGTG CACAGTGGGG 
GGTGCACCTC GACTCGACCA CCCACTTACC CTTCCTCCAC GTGTCACCCC 
TCTGCACAGA CCCGCAGCCC CTCAAGGAGC AGCCCGCCCT CAATGACTCC 
AGACGTGTCT GGGCGTCGGG GAGTTCCTCG TCGGGCGGGA GTTACTGAGG 
AGATACGCTC TGAGCAGCCG CCTGAGGGTC TCGGCCACCT TCTGGCAGGA 
TCTATGCGAG ACTCGTCGGC GGACTCCCAG AGCCGGTGGA AGACCGTCCT 
CCCCCGCAAC CACTTCCGCT GTCAAGTCCA GTTCTACGGG CTCTCGGAGA 
GGGGGCGTTG GTGAAGGCGA CAGTTCAGGT CAAGATGCCC GAGAGCCTCT 
ATGACGAGTG GACCCAGGAT AGGGCCAAAC CCGTCACCCA GATCGTCAGC 
TACTGCTCAC CTGGGTCCTA TCCCGGTTTG GGCAGTGGGT CTAGCAGTCG 
GCCGAGGCCT GGGGTAGAGC AGACGCGGCC GCA 
CGGCTCCGGA CCCCATCTCG TCTGCGCCGG CGT 

(SEQ ID 166) 
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Figure 19b 
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Figure 20 



O.D405nm 
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Figure 21 



DRA0101 



1 

61 
121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 



ggatccatgg 

agcgctcagg 

ctgaatcctg 

gtggatatgg 

tttgaggctc 

acaaagcgct 

aacagccctg 

ccaccagtgg 

gagacagtct 

ctgccctcaa 

cttctcaagc 



ccataagtgg 
aatcatgggc 
accaatcagg 
caaagaagga 
aaggtgcatt 
ccaactatac 
tggaactgag 
tcaatgtcac 
tcctgcccag 
ctgaggacgt 
actgggagtt 



agtccctgtg 
tatcaaagaa 
cgagtttatg 
gacggtctgg 
ggccaacata 
tccgatcacc 
agagcccaac 
gtggcttcga 
ggaagaccac 
ttacgactgc 
tgatgctcca 



ctaggatttt 
gaacatgtga 
tttgactttg 
cggcttgaag 
gctgtggaca 
aatgtacctc 
gtcctcatct 
aatggaaaac 
cttttccgca 
agggtggagc 
agccctctcc 



tcatcatagc 

tcatccaggc 

atggtgatga 

aatttggacg 

aagccaacct 

cagaggtaac 

gtttcatcga 

ctgtcaccac 

agttccacta 

actggggctt 

cagagactac 



tgtgctgatg 
cgagttctat 
gattttccat 
atttgccagc 
ggaaatcatg 
tgtgctcacg 
caagttcacc 
aggagtgtca 
tctccccttc 
ggatgagcct 
agagaacgtg 



gatgggggfp. 





-*2 



IK 



catgagtagg 



gatctggtgg 
atcc 




tggtctgaac 



aatcgaatgg 



(SEQ ID 168) 



Fos Leucine zipper codons 
Biotinylation tag codons 
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Figure 22 

1 aattctactc gtaaagcgag ttgaaggatc atatttagtt gcgtttatga gataagattg 
61 aaagcacgtg taaaatgttt cccgcgcgtt ggcacaacta tttacaatgc ggccaagtta 
121 taaaagattc taatctgata tgttttaaaa cacctttgcg gcccgagttg tttgcgtacg 
181 tgactagcga agaagatgtg tggaccgcag aacagatagt aaaacaaaac cctagtattg 
241 gagcaataat cgatttaacc aacacgtcta aatattatga tggtgtgcat tttttgcggg 
301 cgggcctgtt atacaaaaaa attcaagtac ctggccagac tttgccgcct gaaagcatag 
361 ttcaagaatt tattgacacg gtaaaagaat ttacagaaaa gtgtcccggc atgttggtgg 
421 gcgtgcactg cacacacggt attaatcgca ccggttacat ggtgtgcaga tatttaatgc 
481 acaccctggg tattgcgccg caggaagcca tagatagatt cgaaaaagcc agaggtcaca 
541 aaattgaaag acaaaattac gttcaagatt tattaattta attaatatta tttgcattct 
601 ttaacaaata ctttatccta ttttcaaatt gttgcgcttc ttccagcgaa ccaaaactat 
661 gcttcgcttg ctccgtttag cttgtagccg atcagtggcg ttgttccaat cgacggtagg 
721 attaggccgg atattctcca ccacaatgtt ggcaacgttg atgttacgtt tatgcttttg 
781 gttttccacg tacgtctttt ggccggtaat agccgtaaac gtagtgccgt cgcgcgtcac 
841 gcacaacacc ggatgtttgc gcttgtccgc ggggtattga accgcgcgat ccgacaaatc 
901 caccactttg gcaactaaat cggtgacctg cgcgtctttt ttctgcatta tttcgtcttt 
961 cttttgcatg gtttcctgga agccggtgta catgcggttt agatcagtca tgacgcgcgt 
1021 gacctgcaaa tctttggcct cgatctgctt gtccttgatg gcaacgatgc gttcaataaa 
1081 ctcttgtttt ttaacaagtt cctcggtttt ttgcgccacc accgcttgca gcgcgtttgt 
1141 gtgctcggtg aatgtcgcaa tcagcttagt caccaactgt ttgctctcct cctcccgttg 
1201 tttgatcgcg ggatcgtact tgccggtgca gagcacttga ggaattactt cttctaaaag 
1261 ccattcttgt aattctatgg cgtaaggcaa tttggacttc ataatcagct gaatcacgcc 
1321 ggatttagta atgagcactg tatgcggctg caaatacagc gggtcgcccc ttttcacgac 
1381 gctgttagag gtagggcccc cattttggat ggtctgctca aataacgatt tgtatttatt 
1441 gtctacatga acacgtatag ctttatcaca aactgtatat tttaaactgt tagcgacgtc 
1501 cttggccacg aaccggacct gttggtcgcg ctctagcacg taccgcaggt tgaacgtatc 
1561 ttctccaaat ttaaattctc caattttaac gcgagccatt ttgatacacg tgtgtcgatt 
1621 ttgcaacaac tattgttttt taacgcaaac taaacttatt gtggtaagca ataattaaat 
1681 atgggggaac atgcgccgct acaacactcg tcgttatgaa cgcagacggc gccggtctcg 
1741 gcgcaagcgg ctaaaacgtg ttgcgcgttc aacgcggcaa acatcgcaaa agccaatagt 
1801 acagttttga tttgcatatt aacggcgatt ttttaaatta tcttatttaa taaatagtta 
1861 tgacgcctac aactccccgc ccgcgttgac tcgctgcacc tcgagcagtt cgttgacgcc 
1921 ttcctccgtg tggccgaaca cgtcgagcgg gtggtcgatg accagcggcg tgccgcacgc 
1981 gacgcacaag tatctgtaca ccgaatgatc gtcgggcgaa ggcacgtcgg cctccaagtg 
2041 gcaatattgg caaattcgaa aatatataca gttgggttgt ttgcgcatat ctatcgtggc 
2101 gttgggcatg tacgtccgaa cgttgatttg catgcaagcc gaaattaaat cattgcgatt 
2161 agtgcgatta aaacgttgta catcctcgct tttaatcatg ccgtcgatta aatcgcgcaa 
2221 tcgagtcaag tgatcaaagt gtggaataat gttttctttg tattcccgag tcaagcgcag 
2281 cgcgtatttt aacaaactag ccatcttgta agttagtttc atttaatgca actttatcca 
2341 ataatatatt atgtatcgca cgtcaagaat taacaatgcg cccgttgtcg catctcaaca 
2401 cgactatgat agagatcaaa taaagcgcga attaaatagc ttgcgacgca acgtgcacga 
2461 tctgtgcacg cgttccggca cgagctttga ttgtaataag tttttacgaa gcgatgacat 
2521 gacccccgta gtgacaacga tcacgcccaa aagaactgcc gactacaaaa ttaccgagta 
2581 tgtcggtgac gttaaaacta ttaagccatc caatcgaccg ttagtcgaat caggaccgct 
2641 ggtgcgagaa gccgcgaagt atggcgaatg catcgtataa cgtgtggagt ccgctcatta 
2701 gagcgtcatg tttagacaag aaagctacat atttaattga tcccgatgat tttattgata 
2761 aattgaccct aactccatac acggtattct acaatggcgg ggttttggtc aaaatttccg 
2 821 gactgcgatt gtacatgctg ttaacggctc cgcccactat taatgaaatt aaaaattcca 
2881 attttaaaaa acgcagcaag agaaacattt gtatgaaaga atgcgtagaa ggaaagaaaa 
2941 atgtcgtcga catgctgaac aacaagatta atatgcctcc gtgtataaaa aaaatattga 
3001 acgatttgaa agaaaacaat gtaccgcgcg gcggtatgta caggaagagg tttatactaa 
3061 actgttacat tgcaaacgtg gtttcgtgtg ccaagtgtga aaaccgatgt ttaatcaagg 
3121 ctctgacgca tttctacaac cacgactcca agtgtgtggg tgaagtcatg catcttttaa 
3181 tcaaatccca agatgtgtat aaaccaccaa actgccaaaa aatgaaaact gtcgacaagc 
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3241 tctgtccgtt tgctggcaac tgcaagggtc tcaatcctat ttgtaattat tgaataataa 
3301 aacaattata aatgctaaat ttgtttttta ttaacgatac aaaccaaacg caacaagaac 
3361 atttgtagta ttatctataa ttgaaaacgc gtagttataa tcgctgaggt aatatttaaa 
3421 atcattttca aatgattcac agttaatttg cgacaatata attttatttt cacataaact 
3481 agacgccttg tcgtcttctt cttcgtattc cttctctttt tcatttttct cctcataaaa 
3541 attaacatag ttattatcgt atccatatat gtatctatcg tatagagtaa attttttgtt 
3601 gtcataaata tatatgtctt ttttaatggg gtgtatagta ccgctgcgca tagtttttct 
3661 gtaatttaca acagtgctat tttctggtag ttcttcggag tgtgttgctt taattattaa 
3721 atttatataa tcaatgaatt tgggatcgtc ggttttgtac aatatgttgc cggcatagta 
3781 cgcagcttct tctagttcaa ttacaccatt ttttagcagc accggattaa cataactttc 
3841 caaaatgttg tacgaaccgt taaacaaaaa cagttcacct cccttttcta tactattgtc 
3901 tgcgagcagt tgtttgttgt taaaaataac agccattgta atgagacgca caaactaata 
3961 tcacaaactg gaaatgtcta tcaatatata gttgctgatg atccagcatg ataagataca 
4021 ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa aaaatgcttt atttgtgaaa 
4081 tttgtgatgc tattgcttta tttgtaacca ttataagctg caataaacaa gttccgagtt 
4141 tgtcagaaag cagaccaaac agcggttgga ataatagcga gaacagagaa atagcggcaa 
4201 aaataatacc cgtatcactt ttgctgatat ggttgatgtc atgtagccaa atcgggaaaa 
42 61 acgggaagta ggctcccatg ataaaaaagt aaaagaaaaa gaataaaccg aacatccaaa 
4321 agtttgtgtt ttttaaatag tacataatgg atttccttac gcgaaatacg ggcagacatg 
4381 gcctgcccgg t ta t tat ta t ttttgacacc agaccaactg gtaatggtag cgaccggcgc 
4441 tcagctggaa ttcg^^^gg tgattgtaaa taaaatgtaa tttacagtat agtattttaa 
4501 ttaatataca aatgatttga taataattct tatttaacta taatatattg tgttgggttg 
4561 aattaaaggt cccggcatcc tcaaatgcat aatttcatag tcccccttgt tgtaagtgat 
4621 gcgtatttct gaatctttgt aaaatagcac acaagactcc aacgcgtttg gcgttttatt 
4681 ttcttgctcg actctagttt attaggcctc tagagatccg tatttatagg tttttttatt 
4741 acaaaactgt tacgaaaaca gtaaaatact tatttatttg cgagatggtt atcattttaa 
4801 ttatctccat gatccaataa acctagaata aagggcccga cctttaattc aacccaacac 
4861 aatatattat agttaaataa gaattattat caaatcatt t gtata ttaat taaaatacta 
4921 tactgtaaat tacattttat ttacaatcac agatcccggg^^^^ggtta ttagtacatt 
4981 tattaagcgc tagattctgt gcgttgttga tttacagaca attgttgtac gtattttaat 
5041 aattcattaa atttataatc tttagggtgg tatgttagag cgaaaatcaa atgattttca 
5101 gcgtctttat atctgaattt aaatattaaa tcctcaatag atttgtaaaa taggtttcga 
5161 ttagtttcaa acaagggttg tttttccgaa ccgatggctg gactatctaa tggattttcg 
5221 ctcaacgcca caaaacttgc caaatcttgt agcagcaatc tagctttgtc gatattcgtt 
5281 tgtgttttgt tttgtaataa aggttcgacg tcgttcaaaa tattatgcgc ttttgtattt 
5341 ctttcatcac tgtcgttagt gtacaattga ctcgacgtaa acacgttaaa taaagcttgg 
5401 acatatttaa catcgggcgt gttagcttta ttaggccgat tatcgtcgtc gtcccaaccc 
5461 tcgtcgttag aagttgcttc cgaagacgat tttgccatag ccacacgacg cctattaatt 
5521 gtgtcggcta acacgtccgc gatcaaattt gtagttgagc tttttggaat tatttctgat 
5581 tgcgggcgtt tttgggcggg tttcaatcta actgtgcccg attttaattc agacaacacg 
5641 ttagaaagcg atggtgcagg cggtggtaac atttcagacg gcaaatctac taatggcggc 
5701 ggtggtggag ctgatgataa atctaccatc ggtggaggcg caggcggggc tggcggcgga 
5761 ggcggaggcg gaggtggtgg cggtgatgca gacggcggtt taggctcaaa tgtctcttta 
5821 ggcaacacag tcggcacctc aactattgta ctggtttcgg gcgccgtttt tggtttgacc 
5881 ggtctgagac gagtgcgatt tttttcgttt ctaatagctt ccaacaattg ttgtctgtcg 
5941 tctaaaggtg cagcgggttg aggttccgtc ggcattggtg gagcgggcgg caattcagac 
6001 atcgatggtg gtggtggtgg tggaggcgct ggaatgttag gcacgggaga aggtggtggc 
6061 ggcggtgccg ccggtataat ttgttctggt ttagtttgtt cgcgcacgat tgtgggcacc 
6121 ggcgcaggcg ccgctggctg cacaacggaa ggtcgtctgc ttcgaggcag cgcttggggt 
6181 ggtggcaatt caatattata attggaatac aaatcgtaaa aatctgctat aagcattgta 
6241 atttcgctat cgtttaccgt gccgatattt aacaaccgct caatgtaagc aattgtattg 
6301 taaagagatt gtctcaagct cggatcgatc ccgcacgccg ataacaagcc ttttcatttt 
63 61 tactacagca ttgtagtggc gagacacttc gctgtcgtcg acgtacatgt atgctttgtt 
6421 gtcaaaaacg tcgttggcaa gctttaaaat atttaaaaga acatctctgt tcagcaccac 
6481 tgtgttgtcg taaatgttgt ttttgataat ttgcgcttcc gcagtatcga cacgttcaaa 
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6541 aaattgatgc gcatcaattt tgttgttcct attattgaat aaataagatt gtacagattc 
6601 atatctacga ttcgtcatgg ccaccacaaa tgctacgctg caaacgctgg tacaatttta 
6661 cgaaaactgc aaaaacgtca aaactcggta taaaataatc aacgggcgct ttggcaaaat 
6721 atctatttta tcgcacaagc ccactagcaa attgtatttg cagaaaacaa tttcggcgca 
6781 caattttaac gctgacgaaa taaaagttca ccagttaatg agcgaccacc caaattttat 
6841 aaaaatctat tttaatcacg gttccatcaa caaccaagtg atcgtgatgg actacattga 
6901 ctgtcccgat ttatttgaaa cactacaaat taaaggcgag ctttcgtacc aacttgttag 
6961 caatattatt agacagctgt gtgaagcgct caacgatttg cacaagcaca atttcataca 
7021 caacgacata aaactcgaaa atgtcttata tttcgaagca cttgatcgcg tgtatgtttg 
7081 cgattacgga ttgtgcaaac acgaaaactc acttagcgtg cacgacggca cgttggagta 
7141 ttttagtccg gaaaaaattc gacacacaac tatgcacgtt tcgtttgact ggtacgcggc 
7201 gtgttaacat acaagttgct aaccggcggc cgacacccat ttgaaaaaag cgaagacgaa 
72 61 atgttggact tgaatagcat gaagcgtcgt cagcaataca atgacattgg cgttttaaaa 
7321 cacgttcgta acgttaacgc tcgtgacttt gtgtactgcc taacaagata caacatagat 
7381 tgtagactca caaattacaa acaaattata aaacatgagt ttttgtcgta aaaatgccac 
7441 ttgttttacg agtagaattc ccagcttggc actggccgtc gttttacaac gtcgtgactg 
7501 ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 
7561 gcgtaatagc gaagaggccc gcaccgatcg cccttcccaa cagttgcgca gcctgaatgg 
7621 cgaatggcgc ctgatgcggt attttctcct tacgcatctg tgcggtattt cacaccgcat 
7681 atggtgcact ctcagtacaa tctgctctga tgccgcatag ttaagccagc cccgacaccc 
7741 gccaacaccc gctgacgcgc cctgacgggc ttgtctgctc ccggcatccg cttacagaca 
7801 agctgtgacc gtctccggga gctgcatgtg tcagaggttt tcaccgtcat caccgaaacg 
7861 cgcggacgaa agggcctcgt gatacgccta tttttatagg ttaatgtcat gataataatg 
7921 gtttcttaga cgtcaggtgg cacttttcgg ggaaatgtgc gcggaacccc tatttgttta 
7981 tttttctaaa tacattcaaa tatgtatccg ctcatgagac aataaccctg ataaatgctt 
8041 caataatatt gaaaaaggaa gagtatgagt attcaacatt tccgtgtcgc ccttattccc 
8101 ttttttgcgg cattttgcct tcctgttttt gctcacccag aaacgctggt gaaagtaaaa 
8161 gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatct caacagcggt 
8221 aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgagcac ttttaaagtt 
8281 ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc aagagcaact cggtcgccgc 
8341 atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 
8401 gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 
8461 gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 
8521 atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 
8581 aacgacgagc gtgacaccac gatgcctgta gcaatggcaa caacgttgcg caaactatta 
8641 actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 
8701 aaagttgcag gaccacttct gcgctcggcc cttccggctg gctggtttat tgctgataaa 
8761 tctggagccg gtgagcgtgg gtctcgcggt atcattgcag cactggggcc agatggtaag 
8821 ccctcccgta tcgtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 
8881 agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc agaccaagtt 
8941 tactcatata tactttagat tgatttaaaa cttcattttt aatttaaaag gatctaggtg 
9001 aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttc gttccactga 
9061 gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag atcctttttt tctgcgcgta 
9121 atctgctgct tgcaaacaaa aaaaccaccg ctaccagcgg tggtttgttt gccggatcaa 
9181 gagctaccaa ctctttttcc gaaggtaact ggcttcagca gagcgcagat accaaatact 
9241 gtccttctag tgtagccgta gttaggccac cacttcaaga actctgtagc accgcctaca 
9301 tacctcgctc tgctaatcct gttaccagtg gctgctgcca gtggcgataa gtcgtgtctt 
9361 accgggttgg actcaagacg atagttaccg gataaggcgc agcggtcggg ctgaacgggg 
9421 ggttcgtgca cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag 
9481 cgtgagcatt gagaaagcgc cacgcttccc gaagggagaa aggcggacag gtatccggta 
9541 agcggcaggg tcggaacagg agagcgcacg agggagcttc cagggggaaa cgcctggtat 
9601 ctttatagtc ctgtcgggtt tcgccacctc tgacttgagc gtcgattttt gtgatgctcg 
9661 tcaggggggc ggagcctatg gaaaaacgcc agcaacgcgg cctttttacg gttcctggcc 
9721 ttttgctggc cttttgctca catgttcttt cctgcgttat cccctgattc tgtggataac 
9781 cgtattaccg cctttgagtg agctgatacc gctcgccgca gccgaacgac cgagcgcagc 
9841 gagtcagtga gcgaggaagc ggaagagcgc ccaatacgca aaccgcctct ccccgcgcgt 
9901 tggccgattc attaatgcag ctggcacgac aggtttcccg actggaaagc gggcagtgag 
9961 cgcaacgcaa ttaatgtgag ttagctcact cattaggcac cccaggcttt acactttatg 
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10021 cttccggctc gtatgttgtg tggaattgtg agcggataac aatttcacac aggaaacagc 
10081 tatgaccatg attacg 



(SEQID169) 

HH - Restriction enzyme sites 
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Figure 23 



i 

61 
121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 



ggtaccggat 
acagtgacac 
tacgtcaagc 



ccagcatggt 
tgatggtgct 
agaacacact 



gtgtctgaag 
gagctcccca 
gaaactggct 



agtggaggcg 
tgtcatttct 
gaggagtccg 
cggcctgatg 
gtggacacct 
gttgagccta 
ctggtctgct 
ggccaggaag 
ttccagaccc 
gtggagcacc 
gcacag agca 

reaeT *° 




gtggttccgg 
tcaatgggac 
tgcgcttcga 
ccgagtactg 
actgcagaca 
aggtgactgt 
ctgtgagtgg 
agaaggctgg 
tggtgatgct 
caagtgtgac 
aggtc gacgg 



agacacgcgt 
ggagcgggtg 
cagcgacgtg 
gaacagccag 
caactacggg 
gtatccttca 
tttctatcca 
ggtggtgtcc 
ggaaacagtt 
gagccctctc 
aggcggtggg 



msflk 




ctccctggag 
ctggctttgt 
tccggtggcg 
ccacgtttct 
cggttgctgg 

ggggagtacc 

aaggacctcc 
gttggtgaga 
aagacccagc 
ggcagcattg 
acaggcctga 
cctcggagtg 
acagtggaat 
ggta§Ma 



gctcctgcat 
ccggagacac 
gatctctagt 
tgtggcagct 
aaagatgcat 
gggcggtgac 
tggagcagag 
gcttcacagt 
ccctgcagca 
aagtcaggtg 
tccagaatgg 
gagaggttta 
ggagagcacg 



gacagcgctg 
cgg acctaag 
tccacgcggt 
taagtttgaa 
ctataaccaa 
ggagctgggg 
gcgggccgcg 
gcagcggcga 
ccacaacctc 
gttccggaac 
agattggacc 
cacctgccaa 
gtctgaatct 




igtaggatc 



(SEQ ID 170) 



XXX 



- Jun Leucine zipper codons 

- HLA-loaded peptide 
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Figure 24 
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Figure 25 
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Figure 26 
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Figure 27 
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Figure 29a 
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Figure 30a 
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Figure 30b 
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Figure 31a 
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Figure 31b 



Response 
RTT 



29400 -i 



29300 - 



29200 - 



29100 - 



29000 - 



28900 



i 

0 



ti/2 = 810sec = 13.5min 



— T— 

500 



1000 



— I — 

1500 



2000 2500 3000 

Time sec 



— i — ■ — i — 

3500 4000 



36/44 



WO 2004/044004 



PCT/GB2003/004636 



32a 



Response RU 



20 - 



-200- 



^00- 



-600- 



-800 








20 



40 



60 80 

Time sec 



100 



120 



140 



Figure 32b 
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Figure 33 a 
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Figure 33b 
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Figure 34 
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Figure 35 
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Figure 36 
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Figure 37a 
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Figure 37b 
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Figure 38a 



MNAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG 
MGLRLIHYSV GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF 
CASRPGLAGG RPEQYFGPGT RLTVT (SEQ ID 171) 



Figure 38b 

MNAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG 
MGLRLIHYSV GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF 
CASRPGLMSAXPEQYFGPGT RLTVT (SEQ ID 172) 

X denotes a position at which amino acids E, Q or R can be inserted. 



Figure 38c 

MNAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG 
MGLRLIHYSV GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF 
CASRPGLAGG RPEDQYFGPGT RLTVT (SEQ ID 173) 

Figure 38d 

MNAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG 
MGLRLIHYSV GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF 
CASRPGLVPG RPEQQFGPGT RLTVT (SEQ ID 174) 



Figure 38e 

MNAGVTQTPKF QVLKTGQSMT LQCAQDMNHE YMSWYRQDPG 
MGLRLIHYSV GAGITDQGEV PNGYNVSRST TEDFPLRLLS AAPSQTSVYF 
CASRPGLAGG RPHPQFGPGT RLTVT (SEQ ID 175) 
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Figure 39a 
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Figure 39b 
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